Introduction {#section1-0046958014561636}
============

Medicare, the largest single payer of health care services in the United States, insures approximately 47 million beneficiaries. In 2011, approximately three fourths of Medicare beneficiaries received health care through the traditional Medicare Fee-for-Service (FFS) program, and the remaining beneficiaries received benefits through private health insurance plans contracted under the Medicare Advantage (MA) program (historically called Medicare Risk, Medicare Part C, or Medicare + Choice). Centers of Medicare and Medicaid Services (CMS) pays MA plans a monthly capitation payment to provide health care services to their enrollees.^[@bibr1-0046958014561636]^ The capitation payments are aimed at capturing MA enrollees' financial risks, which depend on how Medicare beneficiaries are divided between the two programs. This article examines the disparities in health status, as measured by mortality rates, between the two programs. The mortality measures may not be directly used in current algorithms of payment calculations, but mortality data are a reliable source that can be instructive in evaluating the algorithms from a different angle.

Current capitation rates largely rely on diagnosis-based risk adjustments and the average FFS expenditure of a county (or counties) where a MA plan operates.^[@bibr2-0046958014561636]^ The Patient Protection and Affordable Care Act (ACA) of 2010 sets MA payment benchmarks at 115%, 107.5%, 100%, and 95% of average county FFS expenditure from the lowest quartile of expenditure to the highest, respectively.^[@bibr3-0046958014561636]^ Average FFS expenditures are intended to capture the differences in medical prices and practice patterns. When MA plans in a county disproportionally enroll healthy or sick beneficiaries, average FFS expenditure cost rises or falls. When MA share is low, the impact of cost shifting on average FFS expenditure is small because of a relatively large FFS enrollee base. In recent years, however, the national MA market share increased at a fast pace, from 11% in 2003 to 26% in 2012, and correspondingly FFS market share shrunk from 89% to 74%.^[@bibr4-0046958014561636]^ In a high MA market share county, a large difference in health status would greatly affect average county FFS expenditure.

A variation in health status could also affect the evaluation of risk adjusters. The Centers of Medicare and Medicaid Services--Hierarchical Condition Categories (CMS-HCCs) model has been criticized for inappropriately adjusting payments for MA enrollees with higher or lower than average medical costs.^[@bibr5-0046958014561636][@bibr6-0046958014561636][@bibr7-0046958014561636][@bibr8-0046958014561636][@bibr9-0046958014561636]-[@bibr10-0046958014561636]^ This regression-based adjuster is inherently inaccurate at the upper and lower bounds of dependent variables.^[@bibr11-0046958014561636]^ The adjuster was selected because of its superior cost prediction among competing adjusters. However, adjusters are evaluated by the data with which the models are estimated.^[@bibr10-0046958014561636],[@bibr12-0046958014561636]^ This scheme assumes that the health status of the MA population is similar to that of the FFS population, even though they have been found to be different.^[@bibr13-0046958014561636][@bibr14-0046958014561636][@bibr15-0046958014561636][@bibr16-0046958014561636][@bibr17-0046958014561636][@bibr18-0046958014561636][@bibr19-0046958014561636]-[@bibr20-0046958014561636]^

The variation in differences in health status between MA and FFS programs thus deserves a thorough examination. Surprisingly, although there has long been scattered evidence that indicates this variation, it has rarely been systematically investigated. For example, disenrollees among Medicare Health Maintenance Organizations (HMOs) are healthier than current enrollees, and disenrollment rates vary, indicating varied risk selection.^[@bibr21-0046958014561636]^ After 2 years' enrollment, adjusted relative risks of death for new HMO enrollees are 0.62, 0.75, and 0.92, respectively, in three large HMOs.^[@bibr22-0046958014561636]^ Adjusted mortality ratios (AMRs) range from less than 0.5 to slightly over 1.0 among large Medicare HMOs.^[@bibr23-0046958014561636]^ Besides incomplete reports, the data are outdated and there is a lack of interpretation on risk adjustment.

There are two reasons why the discrepancy between MA and FFS may be expected to increase in coming years. First, starting in 2004, the Medicare Modernization Act of 2003 increased payments to MA plans; since then, MA plans have been found to be paid 10% more than comparable FFS costs.^[@bibr24-0046958014561636]^ Furthermore, Brown and colleagues found that overpayments increased after the implementation of CMS-HCC adjuster.^[@bibr25-0046958014561636]^ Overpayment could allow plans to enroll more sick beneficiaries.^[@bibr26-0046958014561636]^ Second, risk adjustment methods have improved.^[@bibr12-0046958014561636],[@bibr27-0046958014561636][@bibr28-0046958014561636]-[@bibr29-0046958014561636]^ This improvement can weaken penalties for plans that disproportionally enroll sicker or healthier beneficiaries. The result may be a large variation in health status differences between FFS and MA enrollees.

We measured health status using mortality rate, a measure widely used in population health studies. Mortality rates are unambiguous, easy to measure, and correlated with medical costs. The 5% of elderly Medicare enrollees who die each year account for 25% to 30% of all medical care expenditures.^[@bibr30-0046958014561636][@bibr31-0046958014561636]-[@bibr32-0046958014561636]^ However, mortality rates do not measure survivors' health status. We performed a preliminary study and found that the differences in mortality rates between the two programs were highly correlated between 1 year and the next (see [Table A1](#table4-0046958014561636){ref-type="table"}). When the MA enrollees in a year were less or more likely to die than the FFS enrollees, the survivors (stayers and new enrollees) in the following years were less or more likely to die, indicating an association between mortality rates and survivors' health status and medical costs.

Mortality rates are not always in accordance with other health measures for a small number of HMOs.^[@bibr22-0046958014561636],[@bibr33-0046958014561636][@bibr34-0046958014561636]-[@bibr35-0046958014561636]^ Mortality rates are unstable when sample sizes are small. Furthermore, diagnostic practices vary between the MA program and the FFS program and among regions.^[@bibr36-0046958014561636],[@bibr37-0046958014561636]^ A variation in diagnostic practices and recording intensity in the MA plans likely impacts upon diagnosis-based risk scores.^[@bibr36-0046958014561636],[@bibr38-0046958014561636]^ How diagnostic practices differ among plans is unknown, but patients with more diagnoses are more likely to die. Risk scores such as CMS-HCCs used in adjusters are generated to predict medical costs. These scores are associated with costs, as are mortality rates. To a certain degree, mortality rates are inherently correlated with risk scores. With large numbers of enrollees, this association may allow a valid comment on adjuster evaluations.

In this study, we report the variation in mortality ratios at the national level and among large counties, and whether the variation has increased in recent years. We also discuss the implication of the variation on the classification of counties to quartiles and on the evaluation of risk adjusters.

Methods {#section2-0046958014561636}
=======

We analyzed Medicare administrative data on all beneficiaries 65 to 99 years old, residing in the 50 U.S. states and the District of Columbia, from 1999 to 2007. The data were obtained from the database published by Dartmouth Atlas of Health Care, which uses Medicare administrative data "to provide information and analysis about national, regional, and local markets."^[@bibr39-0046958014561636],[@bibr40-0046958014561636]^ The Dartmouth Atlas does not report data for the MA program. As the Medicare population is composed of only two subpopulations, the FFS and MA populations, we calculated the MA population by subtracting the FFS population from the total Medicare population, and calculated MA deaths likewise. The MA program includes all types of plans other than the traditional FFS program: HMOs, Preferred Provider Organizations, Regional Preferred Provider Organizations, Private Fee-for-Service Plans, and Special Needs Plans (SNPs).

The units of analysis were U.S. counties, which are geographic units in which MA payment rates are determined. As the Dartmouth Atlas does not report county mortality rates, they were assigned from Hospital Service Area (HSA) data. When an HSA geographically overlaps with more than one county, beneficiaries and deaths were allocated by the proportion of beneficiaries living in each county. There were 3140 counties and 3464 HSAs. On average, 70% of a county Medicare population comes from a single HSA that is geographically located in the county or crosses the county border.

Our main outcome measure was adjusted mortality ratio (AMR), a measure of the difference in enrollee health status previously used by Riley and colleague.^[@bibr23-0046958014561636]^ We defined AMR as the ratio of MA adjusted mortality rate to FFS adjusted mortality rate. Mortality rate is reported by the Dartmouth Atlas as an annual death rate per thousand beneficiaries, adjusted by age, sex, and race. Riley and colleagues find that the variation in AMRs is smaller than that in crude mortality ratios. As a population measure, mortality rates may not capture health status of small groups. In the seminal study by Riley and colleagues, HMOs with 1000 or more person-years of enrollment were selected as study units. We restricted counties to those with 2000 or more enrollees (large MA counties) in the MA program and also in the FFS program.

Other measures included average FFS expenditure and MA market share. We defined average FFS expenditure as the mean of Medicare Part A and Part B reimbursements, adjusted by age, sex, and race. MA market share was defined as the percentage of Medicare beneficiaries enrolled in the MA program.

In accordance with ACA policy in setting payment benchmarks by FFS expenditure quartiles, we grouped counties into quartiles by average county FFS expenditure. Each quartile included 785 counties. As the impact on average FFS spending could be large in regions with a high MA market share, we also grouped counties into lower (\<10%), intermediate (10%-29%), and high (30% or higher) regions by MA market share and analyzed them for variation in AMRs in each region.

In the presentation, all counties meeting our criteria were included. As payment biases can be great in counties with large differences in health status, we categorized counties by AMR.

Results {#section3-0046958014561636}
=======

As MA market shares decreased, national AMRs increased, and as MA market shares increased, national AMRs decreased ([Figure 1](#fig1-0046958014561636){ref-type="fig"}). Compared with a steady increase in Medicare enrollment, MA market shares started at 19% in 1999, dropped to 14% in 2003, and rebounded to 21% in 2007. Concurrently, AMRs commenced at 0.78, rose to 0.85, and dropped to 0.82. The negative association appeared more strongly between 1999 and 2003 than between 2003 and 2007.

![MA market share and AMRs: National (light blue in color) versus counties with 2000 or more MA enrollees (dark blue in color).\
*Note*. Beneficiaries are the 65- to 99-year-old Medicare beneficiaries who were living in the 50 states and District of Columbia. Nationally, there were 3140 counties each year. MA market share is the percentage of Medicare beneficiaries enrolled in the MA program. Mortality rate is annual deaths per 1000 beneficiaries (aged 65-99), adjusted by age, sex, and race. AMR is population weighted. AMR is the ratio of MA adjusted mortality rate to FFS adjusted mortality rate. MA = Medicare Advantage; FFS = Fee-for-Service.](10.1177_0046958014561636-fig1){#fig1-0046958014561636}

In large MA counties, changes in the MA market share and AMRs and the association between them resembled the national trend. These counties made up less than 16% of all counties but contained roughly two thirds of all Medicare beneficiaries and more than 85% of all MA enrollees. MA market shares in large MA counties were therefore higher than the national average. Mortality rates were slightly lower than the national average throughout the study period, but AMRs approximately matched the national average at the study onset and were slightly lower later in the study.

AMRs varied markedly among counties, and the variation in AMRs increased during the study period ([Table 1](#table1-0046958014561636){ref-type="table"}). Total counties increased from 345 to 497, and counties with AMR lower than 0.6 increased from 33 to 43. However, counties with AMR between 1.0 and 1.19 increased from 7 to 22, and those with AMR higher than 1.2 increased from 0 to 14. A chi-square test (*P* \< .01) showed that county distributions by AMR category were not consistent. Coefficients of variation were 0.15 and 0.20 in 1999 and 2007, respectively.

###### 

Number of Large MA Counties by AMR and AMR Distribution at the National Level.

  Year                       Counties   AMRs in all the counties                                                             
  -------------------------- ---------- -------------------------- ----- ----- ---- ---- ------ ------ --------------------- ------
  1999                       345        33                         233   72    7    0    0.37   1.16   0.78 \[0.76, 0.79\]   0.15
  2000                       340        13                         208   104   13   2    0.48   1.26   0.81 \[0.80, 0.83\]   0.14
  2001                       303        10                         153   129   7    4    0.44   1.73   0.84 \[0.82, 0.85\]   0.16
  2002                       279        5                          123   128   18   5    0.47   1.86   0.86 \[0.84, 0.87\]   0.17
  2003                       268        5                          115   125   17   6    0.53   2.02   0.87 \[0.85, 0.89\]   0.17
  2004                       276        11                         121   121   14   9    0.38   2.13   0.86 \[0.84, 0.88\]   0.19
  2005                       312        41                         128   119   18   6    0.24   1.85   0.85 \[0.83, 0.87\]   0.21
  2006                       397        53                         179   146   10   9    0.35   1.67   0.84 \[0.82, 0.86\]   0.21
  2007                       497        43                         217   201   22   14   0.47   1.75   0.85 \[0.83, 0.86\]   0.20
  χ^2^ = 207.4; *P* \< .01                                                                                                   

![](10.1177_0046958014561636-table1)

*Note*. The counties in the table are those in which MA enrollments and FFS enrollments are equal or larger than 2000. *M* = the population weighted mean of AMRs; CI = 95% confidence interval, calculated from standard errors of county AMRs; MA = Medicare Advantage; FFS = Fee-for-Service.

Variation within each FFS spending quartile also increased during the study period ([Table 2](#table2-0046958014561636){ref-type="table"}). In 1999, no county in the lowest quartile had an AMR lower than 0.6. Nine years later, there were 13 such counties. Nearly two thirds of all MA enrollees lived in counties in the highest spending quartile ([Figure 2](#fig2-0046958014561636){ref-type="fig"}). In this quartile, counties with AMR lower than 0.60 dropped from 12 to 7, but counties with AMR between 1.0 and 1.19 increased from 3 to 10 and those with AMR higher than 1.2 from 0 to 2. Coefficients of variation increased in all quartiles.

###### 

Number of Large MA Counties by AMR and AMR Distributions in FFS Expenditure Quartiles.

  Year   Lowest quartile          Second lowest quartile    Second highest quartile    Highest quartile                                                                                                                                                                                                                         
  ------ ------------------------ ------------------------- -------------------------- ------------------------- --- --- --------------------- ------ ----- ---- ---- ---- --- --- --------------------- ------ ----- ---- ---- ---- ---- --- --------------------- ------ ----- ---- ----- ---- ---- --- --------------------- ------
  1999   17                       0                         5                          11                        1   0   0.88 \[0.83, 0.94\]   0.13   40    7    23   8    2   0   0.81 \[0.76, 0.86\]   0.19   94    14   67   12   1    0   0.74 \[0.72, 0.76\]   0.15   194   12   138   41   3    0   0.78 \[0.77, 0.80\]   0.13
  2000   13                       2                         3                          8                         0   0   0.82 \[0.75, 0.89\]   0.15   43    2    25   12   4   0   0.85 \[0.80, 0.89\]   0.17   93    4    62   23   4    0   0.80 \[0.78, 0.82\]   0.12   191   5    118   61   5    2   0.82 \[0.80, 0.83\]   0.13
  2001   16                       2                         4                          10                        0   0   0.92 \[0.85, 1.01\]   0.17   36    3    22   11   0   0   0.80 \[0.76, 0.84\]   0.14   87    2    47   33   4    1   0.84 \[0.81, 0.87\]   0.15   164   3    80    75   3    3   0.84 \[0.82, 0.86\]   0.17
  2002   16                       1                         6                          8                         1   0   0.86 \[0.79, 0.93\]   0.17   32    2    17   12   1   0   0.84 \[0.80, 0.88\]   0.13   78    2    31   34   10   1   0.87 \[0.84, 0.90\]   0.16   153   0    69    74   6    4   0.85 \[0.83, 0.87\]   0.18
  2003   16                       1                         8                          6                         1   0   0.85 \[0.79, 0.92\]   0.15   32    1    15   13   3   0   0.85 \[0.85, 0.95\]   0.16   74    1    31   33   7    2   0.86 \[0.83, 0.89\]   0.17   146   2    61    73   6    4   0.87 \[0.85, 0.90\]   0.18
  2004   15                       1                         9                          3                         2   0   0.86 \[0.79, 0.93\]   0.17   37    1    14   17   4   1   0.89 \[0.85, 0.95\]   0.18   83    5    39   33   2    4   0.83 \[0.80, 0.87\]   0.20   141   4    59    68   6    4   0.86 \[0.84, 0.89\]   0.20
  2005   21                       5                         4                          9                         3   0   0.86 \[0.76, 0.97\]   0.28   52    14   14   20   3   1   0.82 \[0.77, 0.88\]   0.24   96    16   46   26   6    2   0.81 \[0.78, 0.85\]   0.22   143   6    64    64   6    3   0.86 \[0.84, 0.89\]   0.18
  2006   37                       10                        12                         13                        0   2   0.77 \[0.69, 0.85\]   0.33   84    22   36   22   1   3   0.81 \[0.76, 0.85\]   0.26   125   11   61   48   3    2   0.81 \[0.79, 0.84\]   0.18   151   10   70    63   6    2   0.86 \[0.84, 0.88\]   0.17
  2007   43                       13                        10                         16                        2   2   0.84 \[0.77, 0.92\]   0.28   130   10   68   39   5   8   0.83 \[0.79, 0.86\]   0.26   158   13   71   67   5    2   0.83 \[0.81, 0.85\]   0.17   166   7    68    79   10   2   0.86 \[0.84, 0.88\]   0.17
         χ^2^ = 42.7; *P* = .10   χ^2^ = 71.1; *P* \< .01   χ^2^ = 100.6; *P* \< .01   χ^2^ = 96.3; *P* \< .01                                                                                                                                                                                                                  

![](10.1177_0046958014561636-table2)

*Note*. Counties are grouped into quartiles by average county FFS expenditure; each quartile has 785 counties. The counties in the table are those in which MA enrollments and FFS enrollments are equal or larger than 2000.

M = the population weighted mean of AMRs; CI = 95% confidence interval calculated from standard errors of county AMRs. MA = Medicare Advantage; FFS = Fee-for-Service; CV = coefficient of variation.

![MA enrollments by average FFS spending and by MA market share.\
*Note*. Counties are grouped to quartiles by average FFS expenditures; each quartile has 785 counties. The MA enrollments are from the counties in which MA enrollments and FFS enrollments are equal to or larger than 2000. MA market share is the percentage of Medicare beneficiaries enrolled in MA Plans. Low, intermediate, and high MA market shares are, respectively, in the range of less than 10%, 10% or higher but lower than 30%, and 30% or higher. MA = Medicare Advantage; FFS = Fee-for-Service.](10.1177_0046958014561636-fig2){#fig2-0046958014561636}

Similarly, AMRs varied in each of three MA market share regions ([Table 3](#table3-0046958014561636){ref-type="table"}). In most of years, average AMRs in the intermediate region were smaller than those in the other regions. No consistent differences were found between the low and high regions. In the low region, counties with an AMR lower than 0.6 increased marginally, but those with an AMR higher than 1.2 increased from 0 to 7. In the high region (market shares up to 64% in 2007) where most MA enrollees resided ([Figure 2](#fig2-0046958014561636){ref-type="fig"}), there was only one county with an AMR lower than 0.6 and none with an AMR higher than 1.0 in 1999; however, in 2007, six counties had an AMR lower than 0.6 and six with an AMR higher than 1.0. Coefficients of variation increased from 0.2 to 0.32, from 0.17 to 0.21, and from 0.12 to 0.16, respectively, in the low, intermediate, and high market share regions.

###### 

Number of Large MA Counties by AMR in MA Market Share Regions.

  Year   Low MA market share       Intermediate MA market share   High MA market share                                                                                                                                                              
  ------ ------------------------- ------------------------------ -------------------------- ---- ---- --- --------------------- ------ ----- ---- ----- ---- --- --- --------------------- ------ ---- --- ---- ---- --- --- --------------------- ------
  1999   111                       18                             69                         20   4    0   0.73 \[0.67, 0.80\]   0.20   165   14   120   28   3   0   0.74 \[0.72, 0.76\]   0.17   69   1   44   24   0   0   0.78 \[0.77, 0.80\]   0.12
  2000   113                       6                              66                         33   6    2   0.82 \[0.75, 0.89\]   0.21   157   6    108   37   6   0   0.79 \[0.77, 0.80\]   0.15   70   1   34   34   1   0   0.82 \[0.80, 0.83\]   0.11
  2001   113                       8                              58                         39   4    4   0.88 \[0.74, 1.02\]   0.36   131   2    78    50   1   0   0.79 \[0.78, 0.81\]   0.15   59   0   17   40   2   0   0.85 \[0.84, 0.87\]   0.10
  2002   115                       1                              54                         45   11   4   0.90 \[0.81, 0.99\]   0.30   119   4    56    53   5   1   0.83 \[0.81, 0.85\]   0.15   45   0   13   30   2   0   0.86 \[0.85, 0.88\]   0.10
  2003   120                       4                              53                         48   9    6   0.84 \[0.76, 0.93\]   0.30   104   1    50    47   6   0   0.85 \[0.83, 0.87\]   0.17   44   0   12   30   2   0   0.87 \[0.85, 0.89\]   0.10
  2004   123                       6                              62                         41   5    9   0.83 \[0.75, 0.91\]   0.34   111   5    46    54   6   0   0.83 \[0.81, 0.86\]   0.17   42   0   13   26   3   0   0.87 \[0.85, 0.89\]   0.12
  2005   145                       29                             60                         40   10   6   0.76 \[0.69, 0.83\]   0.35   121   12   53    49   7   0   0.81 \[0.78, 0.83\]   0.20   46   0   15   30   1   0   0.87 \[0.85, 0.90\]   0.14
  2006   185                       40                             84                         50   5    6   0.76 \[0.71, 0.82\]   0.28   141   12   70    52   4   3   0.79 \[0.77, 0.82\]   0,24   71   1   25   44   1   0   0.86 \[0.84, 0.88\]   0.13
  2007   225                       21                             102                        88   7    7   0.85 \[0.76, 0.93\]   0.32   192   16   94    66   9   7   0.81 \[0.79, 0.83\]   0.21   80   6   21   47   6   0   0.86 \[0.84, 0.88\]   0.16
         χ^2^ = 57.2; *P* \< .01   χ^2^ = 105.2; *P* \< .01       χ^2^ = 108.6; *P* \< .01                                                                                                                                                          

![](10.1177_0046958014561636-table3)

*Note*. Counties in this table are those in which both MA and FFS enrollments are equal to or larger than 2000. MA market share is the percentage of Medicare beneficiaries enrolled in MA Plans. Low, intermediate, and high MA market shares are, respectively, in the range of less than 10%, 10% or higher but lower than 30%, and 30% or higher. M = the population weighted mean of AMRs; CI = 95% confidence interval, calculated from standard errors of county AMRs; MA = Medicare Advantage; CV = coefficient of variation; FFS = Fee-for-Service.

Discussion {#section4-0046958014561636}
==========

This study documented the variation in AMRs and their fluctuation from 1999 to 2007 in aged Medicare beneficiaries. National AMRs varied from 0.78 to 0.85, indicating that MA enrollees were 15% to 22% less likely to die than their traditional FFS program counterparts. When the MA market share was high, AMRs and, thus, differences in mortality rates were large. We also observed variation in AMRs among large MA counties. AMRs in some of these counties were lower than 0.6 and others higher than 1.2. The variation and number of counties at the lower and higher bounds of the AMR increased during the study period.

The variation existed among counties in three MA market share regions and in every quartile of FFS spending. In the high regions where market shares were 30% or more, MA enrollees in certain counties were 40% less likely to die and others were 20% more likely to die than FFS enrollees. The variation in AMRs increased in all regions. With an increased variation in AMRs among counties, cost shifting of average county FFS expenditures would likely vary. The inadequate adjustment of expenditures by cost shifting may bias the classification of counties into FFS expenditure quartiles.

A variation in AMRs at the national level complicates the valid evaluation of diagnosis-based risk adjusters. Although we did not measure differences in diagnoses, MA enrollees who were 15% to 22% likely to die were unlikely to have risk scores such as HCC scores similar to FFS enrollees. Prediction from regression models requires that the sample for prediction and the sample for coefficient estimation belong to the same population. Whether the enrollees in the two programs belong to the same population is debatable. Evaluations of predictive performance such as those conducted by the Government Accountability Office and the CMS use the same FFS population from which coefficients are estimated.^[@bibr10-0046958014561636],[@bibr12-0046958014561636]^ If the MA population were used for evaluation, statistical theories would suggest that the prediction errors would probably be larger than those published. Furthermore, as the health status of the FFS population fluctuates, the coefficients estimated in 1 year would likely differ in other years even though treatment costs do not change.

Attention should also be paid to the selection of an adjuster to approximate fair payment for plans whose enrollees are far sicker or healthier than the average. In evaluations of cost predictions for groups of patients, predictive ratio (average predicted expenditure/average actual expenditure) is used as a performance measure.^[@bibr12-0046958014561636]^ A ratio less than 1.0 indicates under-prediction and a ratio greater than 1.0 indicates over-prediction; a ratio of 1.0 indicates accurate prediction. A population of sicker patients is generally associated with a smaller predictive ratio, and vice versa.^[@bibr10-0046958014561636],[@bibr12-0046958014561636]^ A population-specific adjuster would aid the determination of fair payment for that population. For example, CMS uses a separate CMS-HCC model only for SNP beneficiaries who are sicker than other MA enrollees.^[@bibr12-0046958014561636]^ This strategy is used in risk adjusters based on mutually exclusive groups.^[@bibr41-0046958014561636][@bibr42-0046958014561636]-[@bibr43-0046958014561636]^

Unexpectedly, group-based adjusters did not have an advantage over regression-based adjusters in evaluations of predictive performance. For example, by randomly splitting commercial FFS data into two equal size samples---one for model estimation and the other for predictive performance---the Society of Actuaries evaluated four diagnosis-based adjusters.^[@bibr43-0046958014561636]^ Three of them, based on mutually exclusive groupings, can perform well in the prediction of group costs. Among six diagnosis groups examined, clinical risk groups (CRGs) performed best at two diagnosis groups, Adjusted Clinical Groups at two, and Chronic Illness and disability Payment System at one. CRG performed well for all but the intermediate two cost percentile categories. The Diagnosis Cost Groups model, regression-based and a processor of the CMS-HCC model, produces the highest *R*^2^ value, a measure of overall prediction. One should be cautious to accept the *R*^2^ value because of its dependence on risk distribution. All adjusters overestimate costs in low cost groups and underestimate costs in high cost groups. But when a healthy population is used for prediction, *R*^2^ values will change in response to predictive accuracies in the high and low expenditure percentiles.

Study Limitations {#section5-0046958014561636}
=================

This investigation used secondary data sources. The lack of available data for beneficiaries under 65 or over 99 years of age may have weakened our analysis. Because Medicare Part D data were not analyzed, the FFS expenditures do not include drug payments. County data were assigned from HSA data, and the assignment may have introduced biases in county mortality rates (see [Table C1](#table8-0046958014561636){ref-type="table"}). The data are from 1999 to 2007, and SNPs that are more likely to enroll sick beneficiaries thrived after 2007.^[@bibr44-0046958014561636]^ Changes in MA enrollments and the composition of enrollees in different plan types may have biased our results.

The data do not allow us to study the differences between FFS and private plans operating in a county, which is important in studying plan payments. However, when the health status of the MA and FFS programs in a county differs to a certain degree, there should be at least one plan in which enrollees' health status differs from the county FFS average to the same or a higher degree. Thus, inferences from county MA programs can be generalized to MA plans.

There would be a difference between adjusted health status and crude health status. Adjusters are evaluated by the disparity between crude medical costs and the costs predicted by social-demographics and diagnoses. A variation in crude health status is thus more meaningful than that in adjusted health status to make comments on adjuster evaluations. The variation in crude mortality ratios is smaller than that in the demographic adjusted mortality ratio.^[@bibr23-0046958014561636]^ The variation in crude mortality ratios thus could be larger than the adjusted ones used in this study, likely supporting our conclusions.

Differences in mortality rates could result from the cumulative effect of medical care by health plans. Because of data limitations, we were unable to capture the effect of quality of care upon mortality rates. This study showed that the differences in health status between MA and FFS enrollees were associated with MA market shares. Each year, approximately 10% of MA enrollees switch among MA plans and between the MA and FFS programs.^[@bibr18-0046958014561636],[@bibr45-0046958014561636]^ Beneficiaries may leave MA plans for intensive care, but may re-join MA plans.^[@bibr25-0046958014561636]^ It is thus uncertain how much MA plans contribute to their enrollees' health. Nevertheless, MA plans receive add-ons to their benchmarks through a CMS MA quality bonus program.^[@bibr1-0046958014561636]^ We assumed that bonus payments for quality of care would adequately compensate.

Summary {#section6-0046958014561636}
=======

Using 100% Medicare data in a 9-year time span, we further confirmed that MA enrollees are healthier than FFS enrollees. The differences in health status changed as the MA market share changed. Interestingly, MA enrollees in certain counties were sicker than FFS enrollees, and the number of such counties increased over time. The variation in differences in health status between the two programs increased at the national level, in all FFS spending quartiles, and in regions with similar MA market shares.

The reported variation challenges current methods of payment for MA plans. Risk adjusters are engineered to make fair payments when the variation exists, but their predictive performance is dependent upon variation structure that changes. It is argued that CMS uses overpayment to compensate for inaccurate payment methodologies,^[@bibr24-0046958014561636]^ but the ACA of 2010 introduced large-scale cuts to MA payments. The evaluation of adjusters therefore is essential to the assurance of fair payment. Valid evaluation requires that the hypothetical MA data must closely resemble real MA data. Finally, the county classification of FFS spending would be more accurate with adequate adjustment of cost shifting.
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Correlations of Adjusted Mortality Ratios (AMRs) Over Years {#section7-0046958014561636}
===========================================================

As AMRs are subject to beneficiaries' switch between the Medicare Advantage (MA) and Fee-for-Service (FFS) programs, we used coefficients of correlation to test whether AMRs were consistent in a county over the years of the study.

###### 

Correlation of AMRs Over Years Among Counties With 2000 or More MA Enrollees.

  Year (*n*)   1999    2000   2001   2002   2003   2004   2005   2006   2007
  ------------ ------- ------ ------ ------ ------ ------ ------ ------ -------
  1999 (345)   1.000                                                    
  2000 (340)   .72     1.00                                             
  2001 (303)   .67     .70    1.00                                      
  2002 (279)   .58     .64    .80    1.00                               
  2003 (268)   .57     .61    .77    .81    1.00                        
  2004 (276)   .57     .57    .76    .78    .83    1.00                 
  2005 (312)   .51     .55    .67    .72    .79    .83    1.00          
  2006 (397)   .51     .56    .59    .64    .73    .74    .80    1.00   
  2007 (497)   .57     .62    .60    .62    .70    .67    .71    .81    1.000

![](10.1177_0046958014561636-table4)

*Note*. All coefficients of correlation are statistically significant at P \< .01 level. Adjusted mortality ratio is the ratio of MA adjusted mortality rate over FFS adjusted mortality rate; adjusted mortality rate is annual deaths per 1000 beneficiaries (age 65-99), adjusted by age, sex, and race. MA = Medicare Advantage; FFS = Fee-for-Service.

The associations of AMRs over the years among large MA enrollment counties were strong and statistically significant ([Table A1](#table4-0046958014561636){ref-type="table"}). The coefficients of correlation in two consecutive years had a range of .70 to .83, and all of them were statistically significant at P \< .01. Even with a time span of 9 years, the coefficient was still as large as .57, indicating that county AMRs were highly correlated. To a certain degree, the consistent pattern validates mortality rate as a measure of difference in health status between the FFS and MA programs when sample sizes are relatively large. When AMR in a county is low or high in 1 year, it will be so in the next year as well. The strong association of AMRs over the years indicates that differences in health status between MA enrollees (MA survivors and new MA enrollees) and FFS beneficiaries in 1 year were positively associated with those in the following years.

Numbers of Enrollees in the Medicare Advantage (MA) Program and Medicare ([Tables B1](#table5-0046958014561636){ref-type="table"}[](#table6-0046958014561636){ref-type="table"}-[B3](#table7-0046958014561636){ref-type="table"} Corresponding to [Tables 1](#table1-0046958014561636){ref-type="table"}[](#table2-0046958014561636){ref-type="table"}-[3](#table3-0046958014561636){ref-type="table"} in the Main Text) {#section8-0046958014561636}
========================================================================================================================================================================================================================================================================================================================================================================================================================

###### 

MA and Medicare Enrollees in Large MA Counties by AMR Category at the National Level.

  Year   Enrollees (1000)                                                                           
  ------ ------------------ -------- ----- ------ ------ -------- ------ -------- ----- ------ ---- -----
  1999   5860               19 443   246   1244   3508   12 122   2034   5665     72    412    0    0
  2000   5890               19 368   42    257    2949   10 428   2533   7364     350   1183   16   136
  2001   5354               18 331   33    251    1930   7652     3160   9463     211   647    20   318
  2002   4757               17 797   14    64     1376   5925     3068   10 208   266   1217   33   383
  2003   4449               17 349   16    188    1275   5647     2782   9815     340   1365   36   379
  2004   4479               17 787   35    341    1257   6269     2754   9363     375   1224   58   590
  2005   4757               19 108   144   1351   1467   6567     2690   9191     405   1564   51   435
  2006   5558               21 359   225   1547   1856   8285     3087   9975     322   1096   68   456
  2007   6362               23 810   187   940    1858   7899     3666   12 620   558   1683   93   668

![](10.1177_0046958014561636-table5)

*Note*. The enrollees in the table are those in the counties where MA enrollments and FFS enrollments are equal or larger than 2000. MA = Medicare Advantage; FFS = Fee-for-Service.

###### 

MA Enrollees and Medicare Enrollees in Large MA Counties in FFS Expenditure Quartiles.

  Year   Enrollees (1000)                                           
  ------ ------------------ ----- ----- ------ ------ ------ ------ --------
  1999   148                411   317   1265   1024   3964   4370   13 802
  2000   105                263   422   1519   1053   3909   4311   13 678
  2001   173                478   281   1035   1069   3990   3831   12 818
  2002   104                410   290   867    1036   3910   3327   12 610
  2003   121                440   311   1027   759    3197   3256   12 731
  2004   107                380   322   1216   873    3732   3174   12 460
  2005   167                606   404   1796   857    3849   3330   12 857
  2006   202                793   692   2763   1239   5014   3423   12 788
  2007   238                859   948   3772   1647   6067   3529   13 113

![](10.1177_0046958014561636-table6)

*Note*. Counties are grouped into quartiles by average county FFS expenditure; each quartile has 785 counties. The enrollees in the table are those in the counties where MA enrollments and FFS enrollments are equal or larger than 2000. MA = Medicare Advantage; FFS = Fee-for-Service.

###### 

Number of MA and Medicare Enrollees in Large MA Counties by AMR in MA Market Share Regions.

  Year   Enrollees (1000)                                
  ------ ------------------ ------ ------ ------- ------ ------
  1999   91                 1171   1969   9505    3799   8766
  2000   98                 1210   1887   9159    3904   8998
  2001   96                 1354   1790   9063    3468   7915
  2002   154                2497   1642   8387    2960   6913
  2003   194                3125   1368   7291    2888   6979
  2004   226                3610   1366   7192    2888   6985
  2005   293                4277   1566   7908    2899   6926
  2006   266                3522   1801   9572    3491   8264
  2007   182                2468   2351   12319   3828   9020

![](10.1177_0046958014561636-table7)

*Note*. Enrollees are those in the counties where both MA enrollments FFS enrollments are equal or larger than 2000. MA market share is the percentage of Medicare beneficiaries enrolled in MA Plans. Low, intermediate, and high MA market shares are, respectively, in the range of less than 10%, 10% or higher but lower than 30%, and 30% or higher. MA = Medicare Advantage; FFS = Fee-for-Service.

Comparison of County and Hospital Service Area (HSA) Distributions by AMR Range {#section9-0046958014561636}
===============================================================================

###### 

Distribution of Counties by AMR Versus Distribution of HSAs by AMR.

  Year        HSAs                       Counties                                                                                 
  ----------- -------------------------- -------------------------- ----- ----- ---- ---- ------ ----- ---- ----- ----- ---- ---- ------
  1999        636                        61                         263   193   18   1    0.18   345   33   233   72    7    0    0.15
  2000        625                        21                         316   263   23   2    0.17   340   13   208   104   13   2    0.14
  2001        550                        15                         237   260   34   4    0.15   303   10   153   129   7    4    0.17
  2002        485                        15                         173   255   40   2    0.16   279   5    123   128   18   5    0.17
  2003        453                        6                          158   236   48   5    0.16   268   5    115   125   17   6    0.18
  2004        458                        13                         159   236   42   8    0.17   276   11   121   121   14   9    0.20
  2005        490                        38                         169   223   54   6    0.20   312   41   128   119   18   6    0.23
  2006        598                        53                         225   267   38   15   0.21   397   53   179   146   10   9    0.23
  2007        727                        49                         278   328   54   18   0.19   497   43   217   201   22   14   0.22
  χ^2^ test   χ^2^ = 282.5; *P* \< .01   χ^2^ = 207.4; *P* \< .01                                                                 

![](10.1177_0046958014561636-table8)

*Note*. AMR is adjusted mortality ratio. HSAs and counties are those with more than 2000 enrollees in both the FFS and MA program. HSAs = Hospital Service Areas; CV = coefficient of variation; FFS = Fee-for-Service; MA = Medicare Advantage.

As county death data are not reported by the Dartmouth Atlas, number of deaths in a county was assigned from deaths in Hospital Service Areas (HSAs). There were 3436 HSAs and 3140 counties. When a county overlaps with multiple HSAs, the number of deaths and beneficiaries was allocated by proportion of total enrollees in the county. This allocation produced certain intrinsic assignment errors. We made a comparison of the distribution of HSAs and counties. A county and HSA both had at least 2000 enrollees in both Medicare Advantage (MA) and Fee-for-Service (FFS) programs (large MA). Overall, the distribution of large MA counties by AMR category resembles that of large MA HSAs (2000 or more enrollees in the MA and FFS programs).

AMRs in Miami-Dade County of Florida and Hennepin County of Minnesota {#section10-0046958014561636}
=====================================================================

The difference in Medicare Fee-for-Service (FFS) spending between Miami of Florida and Minneapolis of Minnesota attracts much attention in health services research and policy making^[@bibr46-0046958014561636][@bibr47-0046958014561636]-[@bibr48-0046958014561636]^: Miami-Dade County seats in Miami city and Hennepin county seats in Minneapolis. Per-capita expenditure (age, sex, race and price adjusted) in 2007 was \$15 772 in Miami-Dade and \$6937 in Hennepin.

![MA market share and AMRs in Miami-Dade and Hennepin counties.\
*Note*. MA = Medicare Advantage.](10.1177_0046958014561636-fig3){#fig3-0046958014561636}

During the study period between 1999 and 2007, Miami-Dade had a Medicare population around 270 000 and Hennepin close to 120 000. Medicare Advantage (MA) market shares were around 50% in Miami-Dade and around 20% in Hennepin. Miami-Dade MA enrollees were 20% to 30% less likely to die than its FFS enrollees; Hennepin MA enrollees were 15% to 35% more likely to die than its FFS enrollees. Miami-Dade MA plans attracted healthy beneficiaries and Hennepin MA plans attracted sick beneficiaries. This disparity may be one of the causes of the extreme difference in per-capita FFS expenditures.
